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Acetylcholine and gap junctions 132, 147 
Adenovirus see Viruses 
Adriamycin see also Anthracycline antibiotics 
absorption spectrum 104 
-cardiolipin complex 106, 110, 116 
cytostatic and cytotoxic effects 104 
dynamics 109 
in vivo distribution 110 
inhibition of respiration 111, 112 
membrane permeability of 105 
on mitochondrial O, consumption 114 
ruthenium red and 107 
structure 104 
Alfalfa mosaic virus (AMV) see Viruses 
Amoebae adhesion to substrata 185 
cAMP on gap junction channels 131, 132, 147 
Ankyrin interaction with membrane protein 158, 159 
Anthracycline antibiotics see also Adriamycin and 
Daunomycin 
cardiac toxicity 122 
chemotherapy, cancer 103, 108 
side effects 104, 110, 123 
dynamics 109, 110 
induced damage 117 
metabolism 109 
on mitochondrial Ca transport 108, 118 
on mitochondrial O, consumption 113-115 
activation mechanisms 115, 116 
model for 118 
structures 104 
summary of action on mitochondria 119-121 
ATP depletion and anthracycline treated 
mitochondria 122, 123 


Bacteriophages see Viruses 

Barbitone on erythrocytes 181 

Black beetle virus (BBV) see Viruses 
Brome mosaic virus (BMV) see Viruses 


Calcium ion 

on junctional channels 129, 136 

on microvilli * 162 

uptake by mitochondria 105, 108, 117-119 
Calmodulin on gap junction channels 131, 147 
Carbonylcyanide-p-trifluoro-methoxyphenylhydrazone 

(FCCP) structure 106 

Cardiolipin (diphosphatidyl glycerol) 

anthracyclines on 105, 115, 120, 121 

structure 106 
Chemotherapy, anthracycline 103, 108, 123 
Chick embryo fibroblasts interaction with glass 

substrata 186 

Chlorpromazine on erythrocytes 180, 181 
Cowpea chlorotic mottle virus (CCMV) see Viruses 
Cowpea mosaic virus (CpMV) see Viruses 
Cytochalasin B on myogenic cells 161 
Cytochromes, electrostatic interactions in 

haem environment 56 

redox potential and 56, 57 


Daunomycin see also Anthracycline antibiotics 
dynamics 109 
inhibition of respiration 111, 112 
membrane permeability of 105 
on mitochondrial O, consumption 113, 115 
structure 104 
Dextran, cell agglutination by 181-184 
Diacylglycerol (DG) on gap junction channels 131, 147 
DNA viruses see Viruses 
DNA-binding proteins, electrostatic interactions in 60 
Dopamine and gap junctions 133, 147 


Erythrocyte membrane 
cylindrical tethers from 160, 161 
cytoskeleton organization 159 
deformability 156 
ghost transition temperatures 160 
hydrodynamic model 
bending elastic modulus 173 
comparison with heated erythrocytes 
diffusion potential variation 175, 176 
divalent cations on 176, 178, 179 
ionic strength and 176 
surface potential and surface charge 175-177 
surface tension change 175, 176, 178 
comparison with lipid films 169-171 
linear stability analysis 167 
physicochemical parameters 174-176 
potential profile 166, 174 
squeezing and bending modes _ 168, 169, 195 
thin film description 165 
viscoelastic rheology 171-173 
internalization 164, 165 
models 157 
structure 158 
types of instability 156 
Erythrocytes 
adhesion to glass 184 
agglutination by polymers 181-185, 196 
morphology 183, 184 
flow stresson 161, 163 
fragmentation, amphipaths on 179-181 
phagocytosis 187, 188 
response to heating 159 
comparison with hydrodynamic model 175-181 
interfacial instability 162-165 
thermal transitions 159, 160 
waves on 164, 165, 182, 195 
Escherichia coli ribosomes see Ribosomes 


Free radicals in anthracycline metabolism 109 


Gap junction channels 
characteristics 

conductance 128, 147 

gating 
intermediaries 131, 147 
ions 129 
neurotransmitters and hormones 132, 147 
voltage 129 


selectivity 128 
internal medium manipulation 
dialysis 139, 148 
perfusion 138, 147 
physiological control 
gatin, 
Ca** 136 
pHj 135 
voltage 134 
healing over 137 
junctional modulation 
hormones and 137, 138 
junctional plaques 138 
rectifying synapses 
characteristics 
double rectifying junctions 142 
experimental preparations (tables) 142 
morphology 140 
simple rectifying junctions 141 
voltage dependence 143 
coupling at 144 
models for 145, 146 
rectification gate 145-147 
resting state 134 
Globins, electrostatic interactions in 57 
Glutathione (y-Glutamylcysteinylglycine) 
anthracyclines on mitochondrial levels of 118 
structure 106 
Glycocalyx of erythrocyte membrane 165 
and agglutination 181, 196 
Guanine protectiononrRNA 84 


Hormones on junctional channels 132, 137, 138, 147 
Hydrogen ions on junctional channels 130, 135, 140 


Indomethicin on erythrocytes 180, 181 
Inositol triphosphate (IP;) and gap junctions 131, 147 


Lipid bilayer in erythrocyte membrane 165, 166 
Lipid films, hydrodynamic model 169 

marginal stability curves 170, 171 
Liposomes, fusion of 195 
Lysozyme, electrostatic interactions in 60 


Membrane see also Erythrocyte membrane 
-associated proteins, electrostatic interactionsin 61 
fusion conditions 188, 196 
-membrane interactions 187 

hydrodynamic model 
asymmetry significance 194 
balance of forces 189 
stability criteria 190-194 
stages of mutual approach 188 
non-thermal stresses on 161, 162 
viscoelastic rheology 171 

Mitochondria 
anthracycline interactions 105 
energetic functions of 107 
inhibitors of 107-109 
membrane 

permeability increase 109 

proton-specific conductance 108 
morphology 108 

anthracyclines on 118, 120, 123 


oxygen consumption activation model 118, 123 
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respiration, anthracycline inhibition of 
activation 114 
ADP phosphorylation and 112, 117 
hexokinase and 121 
recovery of control 117, 123 
reversibility 112, 122 
succinate-dependent state 3 111-113 
specificity 111 
MS2 see Viruses 
Muscle cells contraction and channel gating 136 


Nucleic acid 
binding to globular proteins 60 
encapsidation in spherical viruses 21, 23 


Oligomycin and mitochondrial respiration 114 
Oxygen consumption, activation in treated 
mitochondria 113 
model for 118 
possible mechanisms 115, 116 


Phagocytosis and substratum attachment 186, 187 
Phosphate-binding proteins, electrostatic interactions 
in 61 
Phospholipase activity 
cell fusion and 188 
mitochondria and 108, 109, 118, 119 
Phosphorus atom spacings inrRNA 90,95 
Poliovirus see Viruses 
Polycations on erythrocytes 156 
Polyethylene glycol (PEG), cell agglutination by 182-185 
Polylysine, cell agglutination by 181-184 
Polyoma virus see Viruses 
Proteases, electrostatic interactions in 58 
Protein 
binding torRNA_ 75, 76 
-protein cross-links in ribosomes 72 
viral 
amino acid sequences 29-31 
evolutionary relationships 32 
metal ion sites 32 
-nucleic acid interactions 23 
primary structure 29 
-protein interaction 16, 25 
Rdomain 24 
role in assembly 26-28 
shell inner surface 24, 30 
shell outer surface 32 
subunits 11-14, 19-21 
tertiary structure 28 
Proteins globular, electrostatics in 
cytochromes 56 
dielectric response 38 
drug interactions and 62 
globins 57 
lysozyme 60 
membrane-associated 61 
modelling 42 
models 
cavity dielectric 45 
analytical methods 45 
Debye-Huckel theory 45 
finite difference procedure 50-52 
iterative flow chart 52 
method of images 49 
peculiarities 52-54 
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surface polarization 52 
Tanford-Kirkwood theory 46-49 
microdielectric 54 
flow chart 55 
uniform dielectric 43 
peculiarities 43, 44 
nucleic acid binding 60 
peptide bond partial charges 43 
peptide dipole orientation 39, 40 
phosphate binding 61 
proteases 58 
secondary structure effects 39 
solvent effects 40 
membranes 41 
salt 41 
water, categories of 40, 41 
superoxide dismutases 59 
Pseudopodia in phagocytosis 186 
Puromycin binding to ribosome 71, 81, 97 


Rectifying synapses see Gap junction channels 
Rhinovirus see Viruses 
Ribosome see also RNA 
active sites 68 
associated proteins, location 69 
elongation factorG 68,97 
elongation factor Tu 68, 89, 97 
excretion channel 71, 93, 95 
functional domains, location 69 
puromycin binding to 71, 81,97 
rRNA regions on 73, 84 
tRNA binding sites 80-84, 87, 89 
30S subunit 68-71 
50S subunit 68-70 
size 69 
structural assumptions for model 84 
RNA, viral 
in solution 22 
in virions 23 
neutralization of phosphates 25 
RNA viruses see Viruses 
mRNA 
-anticodon interaction 77, 78, 80, 82-85 
binding to ribosomes 68, 69, 97 
rRNA 
co-migrating fragments 94, 96 
conserved regions 84, 87, 88 
nucleotide sequences 72 
phosphorus spacings 95 
protein binding 75, 76 
-rRNA cross-linking 75, 76, 90, 93, 95, 96 
5S models 75, 90, 94 
16S models 73, 93, 94, 97 
23S models 74, 90, 94 
secondary structures 72 
tertiary structure constraints 90 
tRNA 
anticodon 
interactions 77-79, 82, 83 
structures 77,79 
switching 81 
binding to ribosomes, sites of 68, 77, 80-84, 87 
conserved regions 84, 87, 88 
double-strand regions 90 
loop conformations 96, 97 
similarity to viral 22 
Ruthenium red inhibition of mitochondrial action 107 
adriamycin and 116, 118, 120 


Satellite tobacco necrosis virus (STNV) see Viruses 
Sindbis virus see Viruses 
Spectrin 

interactions in membrane 159 

layer of membrane 166 

thermal denaturation 159-161 

and cell surface wave growth 164, 165 
Spermidine in viruses 25 
Southern bean mosaic virus (SBMV) see Viruses 
Succinate-dependent state 3 respiration see Mitochondria 
Superoxide formation and oxygen activation 116, 118, 
122 

Superoxide dismutases, electrostatic interactions in 59 


Tetracaine on erythrocytes 181 

Tobacco mosaic virus (TMV) see Viruses 
Tomato bushy stunt virus (TBSV) see Viruses 
Turnip crinkle virus (TCV) see Viruses 

Turnip yellow mosaic virus (TYMV) see Viruses 


Ubiquinone (Coenzyme Q,,) structure 106 


Viruses 
adenovirus 
assembly 27 
structure 15 
AMV 
protein homology 33 
RNA 
structure 16 
assembly 26 
BBV 
composition 8 
structure 15, 27 
BMV 19 
proteins 30, 33 
RNA 22 
Ca** sites 19, 20, 32 
capsid 
deltahedra 4-7 
morphology 5 
subunit arrangements 4 
symmetry 3 
CCMV 24 
proteins 30 
reconstitution 26 
classification 2 
composition of icosahedral 8 
CpMV 
composition 8 
protein homology 33 
structure 15 
DNA 2,8 
evolution 28-33 
MS2 
protein 30 
RNA 22, 23, 26 
nucleic acid encapsidation in 21 
P22 structure and assembly 26 
poliovirus 
composition 8 
protein shell 14 
polyoma 
assembly 27 
structure 16 
protein-nucleic acid interaction 23 
protein-protein interaction 16 
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rhinovirus polypeptides structure 14 
RNA 2,8 


SBMV 
protein 
amino acid sequence 31 
-RNA interaction 24 
subunits 12, 19, 21, 29 
structure 27 
shell domain structure 16, 21 
Sindbis proteins 21, 33 
STNV 
protein 
amino acid sequence 31 
five-fold interface 17, 18 
subunits 12, 13, 19-21, 25, 29 
RNA packing in 23, 24 
swelling 19 


biological significance of disassembly 21 


TBSV 
composition 8 
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protein 
amino acid sequence 31 
Pdomain 32 
-RNA interaction 24 
subunits 9-11, 13, 19-21, 29 
structure 27 
TCV 
assembly 26, 27 
structure 15 
TMV 3,21 
assembly 26 
protein homology 31 
TYMV 3 
composition 8 
Vitamin E (a-tocopherol) 
on anthracycline effects 117, 122 
structure 106 


Yeasts phagocytosis of 187, 188 
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